Geopropolis, Propolis, Polyphenols, Terpenoids Three samples of Brazilian geopropolis, collected by three indigenous bee species, were investigated by GC/MS. More than 50 compounds were identified, mainly terpenoids and phenolics. The chemical composition of propolis gathered by different bee species was dif ferent.
In this publication we report the results of a GC-MS investigation of Brazilian geopropolis, col lected by three different bee species, widespread in Brazil: Melipona compressipes, Melipona quadrifasciata anthidioides and Tetragona clavipes.
Experimental
The geopropolis samples were collected in B ra zil in June 1995: G -l in Picas, Piaui State by MeliReprint requests to Dr. Bankova. Fax: ++35 92-7 00-2 25. E-mail: iochnp@bgcict.acac.bg. pona compressipes, G-2 in Prudentopolis, Parana State, by Tetragona clavipes and G-3 at the same location as G-2, but by Melipona quadrifasciata anthidioides. They were stored 19 months before analyses.
Extraction o f geopropolis
Geopropolis (1 g of each sample) was ground and extracted with 70% ethanol (10 ml) at room temperature. Dry weight of the extracts: G -l 0.05 g, G-2 0.14 g, G-3 0.17 g. 
Identification o f com pounds
The identification was accomplished using com puter searches in commercial libraries. In some cases, when identical spectra were not found, only the type of the corresponding compound was pro posed on the basis of its mass spectrum. Reference 0939-5075/ 98/ 0500-0402 $ 06.00 © 1998 Verlag der Zeitschrift für Naturforschung. All rights reserved. D compounds were co-chromatographed when pos sible to confirm G C retention times.
Results and Discussion
The preliminary T L C investigation of the alco hol extracts showed significant differences be tween the three samples. In order to perform a complete analysis of geopropolis and compare the results obtained with Brazilian propolis from Apis mellifera, the total alcohol extracts were silylated and subjected to a GC/MS investigation. The re sults are summarised in Table I . It is evident that all geopropolis samples have a complex chemical composition. Part of the GC/MS peaks remained unidentified, because of lack of authentic samples and library spectra of corresponding compounds. We identified more than 50 compounds, the main group being non-phenolic acids. All three samples contained significant amounts of lactic acid and phosphoric acid, as well as long-chain fatty acids (stearic, palmitic, myristic), usually found in prop olis. Two odd numbered acids, 15:0 and 17:0 (margarinic acid), were identified in samples G-2 and G-3.
Analogously to all other propolis samples inves tigated as yet, geopropolis contained aromatic compounds: acids, aldehydes and alcohols, but they were different in different samples and their concentrations were relatively low (Table I. ). Only cinnamic acid was common for all the three sam ples. Surprisingly, dihydrocinnamic acid, which ap peared to be characteristic for Brazilian propolis (Bankova et al., 1995) , is absent in geopropolis (only traces of it have been identified in G -l).
While prenylated benzophenones were found to be typical for propolis gathered by indigenous bees in Venezuela (incl. Melipona compressipes\ Tomas-Barberan et al., 1993), no such substances were present in Brazilian geopropolis. We iden tified only p-hydroxyacetophenone in sample G -l.
In all samples investigated diterpenic acids were found, their amounts being significant in samples G-2 and G-3. Compounds of this type have been identified earlier in Brazilian propolis (Bankova et al., 1996) but not in propolis from temperate zones. The similarity between the spectra of diter penic acids and lack of library spectra and authen tic samples allows their tentative identification by mass spectra only. Pimaric acid and dehydroabietic acid, accompanied by their isomers and analogues were found in the investigated samples but most of them remained unidentified. In G -2 we found also the diterpenic hydrocarbon kaur-16-ene.
In sample G-2, a number of pentacyclic triterpene alcohols were identified. ß-Amyrine is among the main components of G-2, accompanied by three other triterpene alcohols, probably iso mers of amyrines (they show small differences in retention times and in the mass spectral peaks). In this sample we identified also the pentacyclic triterpenes nor-oleane-12-ene and friedooleanan-3-one. Contrary to G-2, in the other two samples only traces of triterpene alcohols have been found. Triterpene alcohols of amyrine type were recently found in Egyptian and Brazilian propolis (M ar cucci et al., 1998; Christov et al., 1998).
Flavonoids are among the main components of propolis from tem perate zones (Ghisalberti, 1979) . In Brazilian propolis, collected by hive bee (Apis mellifera) we also found some flavonoids, although they were different from those of poplar propolis , 1995) , samples G-2 and G-3 were collected at the same location and the differences observed might be related to the bee species. Obviously the composition of G-3 is simpler than this of G-2. In the latter, much more terpenic compounds and especially triterpenes were found, while only traces of triterpenes were identified in G-3. This finding indicates that both geopropolis samples have different plant 
